Table S1
Hydrogen atom refinement details for all molecular complexes
Table S2
Structural variation in the molecular components across the IMs; including the angle between the urea and phenyl moiety planes in N-phenylurea (co-planarity) and the 5-nitroisophthalic acid carboxylic acid group torsion angle to the benzene ring (torsion angle 1 and torsion angle 2)
Table S3
Hydrogen bond details of those involved in network formation in IM1 to IM2.
Table S4
Hydrogen bond details of those involved in network formation in IM3 and IM4.
Table S5
Hydrogen bond details of those involved in network formation in IM5 to IM7.
Table S6
Hydrogen bond details of those involved in network formation in CIM1 and CIM2.
Table S7
Hydrogen bond details of those involved in the host-guest interactions in IM4 to IM7, CIM1 and CIM2.
Table S8
Hydrogen bond details of those involved in network formation in NS1 and NS2.
Figure S9
The TG-MS analysis for (a) 
Table S12
Mass loss data for TG analysis of IM1 to IM7, CIM1 and CIM2.
Table S13
The corresponding energies of the desolvation endotherm for IM1 -IM7, CIM1
and CIM2. 
Figure S16
PXRD patterns for (a) NS2 at 25 ᵒC and on a sample preheated to 150 ᵒC and (b)
CIM1 at 25 ᵒC and on a sample preheated to 145 ᵒ C and 189 ᵒC.
Figure S17
PXRD patterns of (a) NS1 and (b) NS2: (i) the simulated powder pattern of the material, (ii) each material pre-vapour diffusion and post vapour diffusion with (iii) methanol, (iv) ethanol, (v) acetonitrile, (vi) acetone, (vii) THF and (viii) ethyl acetate at -18 ᵒC.
Figure S18
A comparison of PXRD patterns of (i) NS1 pre vapour diffusion with (ii) the acetone solvent vapour diffusion product and (iii) the simulated powder pattern for CIM2.
The boxes highlight similarities in the patterns.
Figure S19
A comparison of PXRD patterns of (i) NS2 pre vapour diffusion with (ii) the acetone solvent vapour diffusion product and (ii) the simulated powder pattern for CIM2.
Table S1
Hydrogen atom refinement details for all IMs.
IM Hydrogen atom refinement details
IM1
Treated by a mixture of independent and constrained refinements, located from Fourier difference maps or in calculated positions. The methyl hydrogen atoms of the two methanol solvent molecules were positioned geometrically using HFIX 137. The alcohol hydrogen atoms of the two methanol solvent molecules were refined with isotropic displacement parameters set to -1.5. Two of the 5-nitroisophthalic acid molecules were refined with one of the hydroxyl hydrogen atom isotropic displacement parameters set to -1.5. One of the N-phenylurea molecules had a primary N-H hydrogen atom refined with an isotropic displacement parameter set to -1.5.
IM2
Treated by constrained refinements in calculated positions. The hydroxyl hydrogen atoms on the 5-nitroisophthalic acid molecules were fixed geometrically using HFIX 83. The primary amine hydrogen atoms of the N-phenylurea molecules were fixed geometrically using HFIX 93. The aromatic hydrogen atoms of the N-phenylurea and 5-nitroisophthalic acid molecules were fixed geometrically using HFIX 43. The secondary amine hydrogen atoms of the N-phenylurea molecule were fixed geometrically using HFIX 43.
IM3
Located from Fourier difference map and refined freely.
IM4
Treated by a mixture of independent and constrained refinements, located from Fourier difference maps or in calculated positions. The N-H distances of the secondary amine groups in the N-phenylurea molecules were constrained to 0.86 Å. In the water solvent molecule, the O-H distances were constrained to 0.82 Å and the HOH angle constrained using DANG 1.319 Å between the two water hydrogen atoms. All 5-nitroisophthalic acid molecule hydroxyl hydrogen atoms were positioned geometrically using HFIX 83. The aromatic hydrogen atoms in the N-phenylurea and 5-nitroisophthalic acid molecules were positioned geometrically using HFIX 43. The methyl hydrogen atoms (both methyl groups) of the acetone solvent molecule were positioned geometrically using HFIX 137. The hydrogen atoms in the primary amine groups of the N-phenylurea molecule were positioned geometrically using HFIX 93.
IM5
IM6
IM7
Treated by a mixture of independent and constrained refinements, located from Fourier difference maps or in calculated positions. Aromatic hydrogen atoms of the 5-nitroisophthalic acid and N-phenylurea molecules were positioned geometrically using HFIX 43.
CIM1
Treated by a mixture of independent and constrained refinements, located from Fourier difference maps or in calculated positions. The water solvent hydrogen atoms were located in Fourier difference maps and refined with an O-H distance constrained to 0.82 Å. The N-phenylurea and 5-nitroisophthalic acid aromatic and secondary amine hydrogen atoms were positioned geometrically using HFIX 43. The primary amine hydrogen atoms were positioned geometrically using HFIX 93.
CIM2
NS1
Located from Fourier difference map and refined freely. 
0.96(6) 1.70 (7) 2.623(2) 160(6) #4 -x+2,-y+1,-z+1 Table S6 Hydrogen bond details of those involved in network formation in CIM1 and CIM2. Table S7 Hydrogen bond details of those involved in the host-guest interactions in IM4 to IM7, CIM1 and CIM2. 
